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(57) [^*5] 

CSttA MR I fiB<0-&fiEH«ffl3aC*V»T, 

C*U£) «&®Hflil::gcKffi-5H£SifcRu, R,. B , 
RsA^T l .iii4 1 AXXH4 1BX, T 2 |Itt$4 2X 
Jine. tS EBAl 1 t\Z&~3%P Btt5 1 
Ti.I«4 1AXX«4 1BX, TjHSU 2X£ 




w 




1 

t 2 , p , te, TRtD&mmmzK'rzm&mjz'in 

[fSSH©i&ifflftI&Dl] 
(0 0 0 1] 

-S>>^ (MR I) mm C&K, ^fCfSUTUUXMR 
CO 0 0 2] 

[&*©&flg] ft*, MR I tC45V5T®»IC-&*n«/1 

W) , V mm , TE (xn-^M) , TR (M&U 
&#<#£EU MR I-CiB#bfeli«H±f2 
/•? 5 * - * ©&£-£;£ tc«k D tc^r)*i*^to ^ 
T<&. £©&&, ^&©;V~ ?>««EICfeViT , b^ 

^^-^ set* ica:A&ai£,#< ©ii#£ja{iHt-3 , £i& 
it&vi. jgic, mr i «— «e<jfc-ftficD-r^-v> : y^e 

12© «fc 5 fc JSifc&SE fC*5 Vi TM®;1 5 ;* - * 
T^KOftl^Sr^tljgt-ritS. #t3£tB$|BJ©*i;*C*ia< 

MR I fcJ;D gg©4&glWftfH 

0i;u;rv^*s/ k map. i^M^e, a>^- 
mmzmmx-% tot, 

^-^©ffl-^-fr («SJA«Xa-B$KTE^|SjIl.^KT 
R©*a-§-&) fc,fc^T«, *B5±, »&T£ftV>fc©at 

[0 0 0 3] COJ:^S«&, «0MRIta r^ffi 
M&$&m (Synthesic Imaging) j tmin&^fe IcJ: 
0. ^^{CffiS!-r^rt^<i+^|S±TAXWIC»iL,Vi 
H^&ifiE-r^itdJfT^nTViS. Tftfr^. ±12 
S»mtcffi&L;t1g|!c©B{£S¥©II3lig 
g<ig#>SMR I ^^iCIZ^oT^^^-^©^ 



2) #11^4-2 4 1 83 9 

2 

^^H« (P Ti.Mtfi, T 2 ®») SfhgfS 

E^IC^Lxn-WHTER^jgLBf^TRSrffi-gt 

[0 0 0 4] 

[?S?W#ftLJ:S<h-fSlIjg] L#U -felCMRI 
W&te^*B«K#t:ft£/-1'Xat#V>fcj?K f|;p 
T..B&, Tzlii^MR I^3SffiSttt¥oT 

/-rx^-sii^u^ii^t^^ch^vi. src. -& 
f&m& 5£^-rsfc»©js^rat,^7i oa^s 

^^©^-^^ScfcfflVi-sjctt^ls^Ti^fc. S 
IC. P B*. Ti.B&, T2B#tt;:£^£-&/£-f 5B& 
©thSt^tLTMR I^ifi«SC4^-©**ffi>HL-TV> 

Ti.Siifl, T*&SI|©fi2>.ttttS:ft;t 
t*<T^^:VitVJ5^5&Ja&ofc. 
[0 0 0 5] *f£§mi, ±f2^®^=£*ft-rsfc*tC^ 
£nfc*>©T. tOIMtniC^tt, ±IB&3fe©-& 
» <&B£&3^£fcS:5$cflU y-fX**«fcO^<ffi*69tC 
*T2fift-&JG£B«!£jgPS!im§S ' .tj&iT^-SMR I M« 

[0 0 06] 

[^®s:«a-rsfc«)©^a] -tSHgw^^-rsfca 
? £VTomm{kM.*immT, . mmitmmmm 

1 91 © /t ^ ^ - ^ t? a& * x a - m m T E S jg L 

t? KTRttcS^TffiCfc.tO'&^niiiSSr^Eic-r-SMR 
P , TE. TR©MI«l:^t ZMfrttV t 

^•r.5t)©t?*.5. 

[0 0 0 7] 

[f^ffl] *^(r«fcn«. MR I Iii^©=&/t7^— ^© 

mmM&\zs&&*ftrzit. &mzT,&m, r I &mm 

Tfct>*>. mm/l7*-?P , T.., T*, TE, TR 

? irs-^<-&g£iii»©iK»s:^*it-5g*.f=tit/t7^-^ 

0, ^(S©Ji«-C«iJ*«JSnSP , Ti, T*. TE, T 

r <D®.\zm e.n^ v^s©-&^ig^$^pjti t ^s. 

WA «S^©»*-Cli, Ti. t Ti i BA©ffiKICJb 0 . 
TE, TR^IEWfiTiftttn^e^V^t, 

..®^*> 35«^©Sf«8iS«lfcJ;D«#ifiSifcfc^-r 

^T.i&^-r^cittcioT^-rn^ -smwmz 
' *jitr*ji8T«t>i*wjj«3&>36>*Ti.at»©«»{fc«tBi 
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(3) 
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:fctt-5/^X©$g*£ffi;fj«i;SL. £fffl{ft©S/Nit£ 
[0 0 0 8] 

^rt*50T$.s. @j»Mui$raTRat^u<x:3--i$ 

MTE35?S^^2acDXfcT>xn— (SE) BifBl 1, 
12©ffl„ dCTSESS!t«. ^.tf>X3-iiiC<t D 
EH^©&;*fcr>£9 0° «lt-2>j;3Jc^iS$ti-fct€r 
CD1S#-C*tl. Xbf>^2feZ/T 2 ££#iUT^-5. © 
xn-^fKTE*t^bt,>SEiii^l 1 t-r>A*-i?3> 

'J* a u (ir) H«2itcoffi. ci^T i Rmmt 
snxvis. 0)^fcr>©iHite^ig*ss!ia:?)2o©7-c- a> 

;t/Hxa- (FE) ®«3 1, 3 FE 

[0 0 0 9] ClWSIJIlWcfc^Ttt, ±l2®tC*5lj--5 2 
"3©SEpi£tl 1, 1 2<Di(afct>VJT'&Hft<Dia«M^ 

E@HS1 1 t I RSHS2 l©ffl.tc^^T«-H«©®^m 
^SftffilsE, Ii»^S«*§3i&ifcRu-&#tfiU cni: 

tt5FEH!#3 1, 3 2CDffllCOV>T=&ia«OH»m-^ 

^sife, i fe ' j$>s{i*!-3kKitRiB£#fflu cruc 

Sr. ICISCT I se (TE.TR) , I SE ' 

(IB' ,TR) , I,. (TE, TR ' ,TI) , Ife (TE.TR, 0) , 
In' (TE.TR, 6' ) tSTfcCDfrs. tj:& y 
^-^>C*5^TTE' BSEHIftl 2<DX=l-mm, T 
R' ttl R®«2 l<!)ll£U*m, 0'liFEHi3 2 

oxtr>iHiSAS. t i tt£<si«M-?&«. 

[0 0 10] T..Bi^^C0&j&C0WtB©^5S^ 40 

JtRi.Att, #©»5$ 1 iZ&QMtiitZhcOffZ. ffl 
U RiA^fiCtefrfccfcig-g- (S^H3gO«-&) 

2 • exp(-T I/T,)-exp( 
Ru = — 



* [ 0 0 1 1 ] ' 
[i&l] R..a= (Ise- lis) /Ise 
[0 0 12] HB<TrfWM*©&fc©«HE» 

^a*ifcRi.itt. *©i8c^2ic«to#tii-r-5t>©t'r 

•5. 
[0 0 13] 
[»2] 

Ri.B=(sin9/sin9') • (Ife'/Ife) 
[0 0 14] TB®»^©fcJ6©t5IBft^« 
itRztt, ^©15:^3 ICi O^afS'bCDi-r-g). ■{! 
U R 2 *ift©fiHC73:^fcJg-& (S«H^©«-&) tt, 

[0 0 15] 

[&3] Rj=Ise/Ise' 

[0 0 16] &tr>T> H^©ffiP B 1^ffitCOUTgi^-r 
•5. S^ftlCte, B 2 fcjj*f«fc 5 »C##BiSi (g#B 

*t-T5S#IS3t{©ffl&***. d^T, ttftHBc, 
8iff8B^la — d, f ~ i ©B3iffi£-?-©££ e , a~ 
d, f ~ i ii?Z>£, jtt&B£©HSfMEera:;fc©&5£4 

[0 0 17] 

— [&-4-] e = (a + b + c + d+ f + g + h+ i) /8 
[0 0 18] Sfc, EJ3©J;5t;:*t&B3Se©8ifi&B 

4 ©<k 5 te*#jfcB* e iWHtCfcofc 9 B 5 ©«fc 5 IC^tC 

0©B*fcJ:DBrF©RSC6. K7t#*« 

[0 0 19] 
Eft5] 

e= (a + b+ f +g + h+ i) /6 
[0 0 2 0] 

[»6] e = (d+f + g + h+i) /5 
[0 0 2 1] 

[*7] e= (f + h+ i) /3 

[0 0 2 2] ^fc, T, B»OW-»3W*K^V»TlttWr 
*. ST, SEMI lR»IRB*2 1tl^<OT 
MJtRu fi^V»«*«l:tt. *«DftSC8iZ«oTIHl[ 

[0 0 2 3] 
DR8] 

TR/T,)-bxp(-TR'/T,) 



l-exp(-T R/T.) 
[0 0 2 4] Sfc. 2t3©FEBi«3 1, 3 2 lc*^< [ft9] 

[0 0 2 5] 50 



1 -cos 0 • exp(-T R/T ,) 
1 -cosfl ' • exp(-T R/T ,) 
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10 



[0 0 2 6] fiU ±SB©R5£8:mR5£9a»STi.£ 

TRi.*, Rii fcTi.i©*RRftfMiU 
&Ti.S«RT*. ^<D^M'«, «A«9l«cKl***a 
*&Ti.*n«»U *n^n©T..iR*Ha&H:£CD*f 
f&WR£SKl/fc'b©T?*?h JlOXftigOTi.Rtfte 

6 f4*»Jlfc*'^< R..i SfcttRi.. &Ti.&CDNff**f 

*sayD?h (•) »xm 

«. *#&:/a..yh (•) ttifr«giS4H5£±©R, *&» 
stt£»^©1M'X<Ei£l/TV»*. C©«fc'5tt#ft{c«fc 

T..BR4 1 A, 4 1 B*wrra. 

[0 0 2 7] 20©SEBRll, 1 2 CStJ< 

M^&gJtR* fcf£t>TTil!R4 2 Srgfg-rSfCte, £** 
P = Ise/ {1 -exp ( 

[0 0 3 2] -tUT, r<DP BR 5 lt2^CDTi.@« 
4 1 AX, 4 1 BX©5^0<Sin*-*tT 2 l«4 2 
xt&m^T, &T©ft5£i2, R5S;i3, RS141C 
±0+MRj*RR6 liLTOSERjfcMR. tRM 
BR, FE^ttftSf^nitSn, fcfc, R3S1 

— a^^va^eMsamoaa-ftwvi 5 ^ — ^ t & s p . 

g, j, m, n«, 0<p, q<1, 0<j, 
m, n<l®Nffl::&«. MIC, |S^14tC5S 

I SE = P /•{ 1 -exp(-p ■TR/T,)) 



£©R5£l 0»C*5V>T 1 
TE' >TES*#if 



6 

*T©R5£l 0£fflV>3. &*> 

*. 
[0 0 2 8] 

[Rl 0] T*= (TE' -TE) / In <R«) 
[0 0 2 9] cn60Ti.H*»WTiPIRJ4SE 
BR, I RHftRtfFERR*6ft«ttR#<DHRSlC 

t\fc5fcft**«&Ti.BR4 1 AX, 4 1BX&tfT 2 gi 

[0 0 3 0] JfcC, PM51S, S EBR lit, 
2-3CDTiH«4 1 AX, 4 1 BX©5^CDMn^— ^ 
t. Tiit4 2Xi*fflHT, WTORSC1 

wrr*. 

[0 0 3 1] 
[Rl 1] 

TR/Ti.) } • exp (TE/Ts) 

SR *&V>TRRRR®R#^i*/*?;*~jr-c&&p. a. 

r, j , m, nte. 0<p, g, r<l, MtflC, 0< 
j, m, n<l<Dfflmz$>2>. cnZoM&ttW?* 

[0 0 3 3] 
[Rl 2] 



20 



■ {sxp(- q • T E/T i)} 



[0 0 3 4] 



[0 0 3 5] 
[Rl 4] 



[Rl 3] 

I in- P ."•< 1 - 2 -exp(- r-Tl / T ,) + exp(- p - T R / T , ) } ' 



(expl-q-TE/T,))' 



In=k • P, -exp(-q • TE/T.) 

• Uiu$ ♦ {l-exp(-p • TR/T,)})" 
/{ 1 -cos0 • exp(-p • T R / T i ) } " 

[0036] c ^ L-Tff-fic^nfc+r^-e-^sR 6 1 \zm 
A4*<Dmmvsa&Ji<Dit]m& oqb©£&© 

gB#T&37$>£>Air Scan£*)V>5) \t. ±f2"&fi£BR© 

<fc9, RRr±«F*b<ittV>&»2>, ffi5£©Li£ViRK:,fc 

-f X£»£TS. ft*. ^©Wgy-fXO^^Sti* 

lt<fc&<&®¥2-3 0 7 8 7 6RfcffL<RWanTH 
Z>. £Ur.©«fc3i*::LT, SEBR, I RM^FEl 



R*ORR«OHR»*6» *ttttft:Rj£HR7 1 
[0 0 3 7] 

[5S9i©34*] fit±©«fc3te*5SWC<tntf, BR/17 
^-^Ti., Ti, P , TE, TR<73-&j£B#t:;*rr-5 

R*»tf*^R£LT^fciBR*fr€R3E-r*t>©*C 
Ht»ij)«3hor tSEHH0i5aTi.il 
WBR*»S 1 o n eSEHR©«fc5&T*5fiP!BR&*a 

i*M*» Jt&Wfi < -5 T 2 3$IEBR£ AlWfcRdW 

R^RigLI^|ll]TR*»##KRti«R*te*»*MRT? 

SA5^ttS« £T *BR * Altta^fUjRtCRjjtr 

[0 0 3 8] -KICMR I BRtt, MBSEB 

£©$•&, Ti.*»lBlD-r*J:itJ:*H*aiRtt©*« 
50 i. Titf®)ia?2>Z.£\z£Z>wmm&m<DimiitfK 
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7 

tt«ll/T*D, fl!"3TSa«*6a*t, Ti.iTi(03» 

Lt«D/«Ti (Dtiiasijsatt) i*tft(offin&fe-3 

j*H«*ffrfc"t-*i:£fc.J:0, Ti.iTi.i©4lH3»**t 
[0 0 3 9] HOJ;5K*»9!K:j;n«. 

[01] 



(5) &INW4-24 1 8 3 9 

8 

[0 3] n«®fflm#&aRHB-v»s. 

[04] HiS!CDMffl#fe®i&f3Ji0-?<&£. 

[05] B»cc>4Am^iz>nwHTft«: 

[06] Ti.fW*«jO«WHTf**. 

11, 12 SEiI{£ 

2 1 I RHIfc 

3 1,32 FEI« 

4 1 A, 4 IB, 4 1 AX, 4 1BX Ti.Bfft 
10 4 2, 4 2X T 2 B» 

51 p m» 

6 1 *re^j«ia« 

7 1 ^f£H& 

8 1 -7Xi?/W-> 

[02] [04] 



rr 



TE,TR_ 



21 



0E3B LBJ£ 



41A 



72? 



Ti -•— 1 



1i 



T Ire .mw^2 



aan rljU nu I 



41B 



61 



7f 















a 




c 
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f 
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i 















41BX 
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f 
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h 


i 















[03] 



[05] 



[06] 
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• 
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ft®. 


f 
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h 


i 
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